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In tissue engineering, porous scaffolds are used as a temporal support for tissue regeneration 
through cell adhesion, proliferation and differentiation. Besides applying a suitable material that is 
both biocompatible and biodegradable, the architectural design of the porous scaffold can be of 
essential for successful tissue regeneration. The architecture is of great influence on mechanical 
properties and transport properties of nutrients and metabolites1. 
Porous polymer scaffolds are conventionally prepared by techniques such as porogen 
leaching, gas foaming and phase separation/freeze-drying processes. None of these techniques 
enables accurate control over structural parameters such as permeability, pore interconnectivity 
and coherence of the polymeric phase. Recent advances have enabled the use of rapid 
prototyping techniques to fabricate tissue engineering scaffolds according to computer designs, 
thus largely increasing the possibility to tune such structural parameters. Rapid prototyping is a 
class of additive manufacturing techniques based on the computer-controlled deposition, sintering 
or solidification of material in a layer-by-layer manner2. 
Stereolithography is the rapid prototyping method of our choice, since it enables the 
construction of nearly any three-dimensional structure. We have developed a stereolithography 
resin based on methacrylate end-capped poly(D,L-lactide) (PDLLA) oligomers. This enables us to 
make rigid scaffolds, particularly suited for bone tissue engineering. 
Our main objective of this study was to investigate the effect of scaffold architecture on the 
mechanical properties of the scaffold. To this end, we designed several scaffold architectures and 
built them using stereolithography and the PDLLA-based resin. The structures were mechanically 
tested in compression. A salt-leached scaffold prepared using the same material was used for 
comparison. Besides, computational modeling was performed to predict the mechanical 
properties. 
The results showed that scaffolds built using stereolithography are mechanically superior to 
those prepared by salt-leaching. Secondly, stiffness and strength decrease significantly with 
increasing porosity, in a mathematically predictable way. Finally, it was found that scaffolds with 
similar porosities but different, regular architectures show comparable strengths, while stiffness 
and ductility is influenced by the distribution of matter in space. 
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